Congenital prosopagnosia (CP) is defined by a lifelong impairment in face recognition that is present from birth. Subjects with congenital prosopagnosia (CP) show pronounced and selective deficits in facial identification but perform normal in different facial categorization tasks (e.g. recognition of facial expressions). We investigated whether the selectivity of this deficit can be explained by structural ("congenital") differences in the representation and the processing of facial information.
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Based on a single-layer neural network model, independent component analysis (ICA) was used to represent the information contained in face images in two different ways. In temporal ICA, a sparseness assumption on the network connectivity leads to distributed face representations in terms of local features. In spatial ICA, sparseness assumptions on output activations produced a factorial face code based on globally dispersed, holistic features.
An experimental comparison of both ICA representations was conducted with a group of 13 CP subjects and 23 agematched controls. Participants had to judge similarity between an average face and a set of test face images manipulated according to one of the two ICA representations. In comparison to control subjects, participants with CP showed clear deficits in discerning manipulations according to spatial ICA but no significant differences with respect to temporal ICA manipulations.
Based on an ICA model of face representation, our results point to structural differences in the network connectivity as the cause of the face-processing deficit in CP. This hypothesis is supported by a recent imaging study which reveals reduced structural connectivity between ventral regions of the visual cortex in CP subjects [1] . Moreover, a computational study Draper et al. [2] compared the performance of both ICA architectures and observed worse identity discrimination but better emotion discrimination for temporal ICA. Thus, sparse connectivity can selectively reduce facial information diagnostic for identity discrimination.
